Pyrethroid insecticides have been used in pest con Concentration ofpyrethroids in air and urine To define the quantity of the absorbed pyrethroids resulting from exposure through inhalation or dermal exposure during spraying, 38 spraymen were selected as subjects for monitoring. All the samples were analysed by gas chromatography.' The highest respiratory exposure (air concentration at the breathing zone x ventilatory volume for light physical labour (10 1/h)) was 0-53 ig/h for deltamethrin and 1 19 ug/h for fenvalerate.
Assessment of dermal exposure-Gauze pads were applied on clothes and skin according to the standardised method reported previously.2 Pyrethroids were detectable in 95-1% of the samples (143 gauze pads). Based on the height, body weight, and surface area of each person, the cumulative content of pyrethroids on bare skin was estimated to be 0-02-1-56 mg/h for deltamethrin and 1-25-6-42 mg/h for fenvalerate.
Biological monitoring-Urine samples were collected from each of 18 subjects at pre-exposure, and at 3, 6, 9, 12, 24, 48, and 72 hours after the beginning of the one day spraying. The highest content of deltamethrin detected by gas chromatography in urine from six subjects ofthe deltamethrin group was 0-3 pg/l and in the group exposed to deltamethrin organophosphate mixture (six subjects) it was 0 4 pg/l. The highest urinary concentration of fenvalerate was 0 33 pg/l (six fenvalerate spraymen).
Deltamethrin in urine disappeared within 12 hours and the fenvalerate within 24 hours after the beginning of spraying. The deltamethrin metabolite Br2A, in urine, was detectable by high pressure liqAid chromatography in nine of 12 spraymen and ranged from 9-140 pg/l.4 This was much higher than the original deltamethrin excreted in urine.
DIAGNOSTIC CRITERIA OF ACUTE PYRETHROID POISONING
The diagnosis of mild acute pyrethroid poisoning was made in those with verified exposure to pyrethroids if they had abnormal facial sensations, and significant systemic symptoms (dizziness, headache, fatigue, nausea, and loss of appetite) and signs 
EFFECTS OF PYRETHROIDS ON COTTON FARMERS

Current effects
In the spraymen studied, 3051 (98%) were well before spraying pyrethroids and 834 (26 9%) of the subjects developed various symptoms after spraying. Of these, 696 sprayed pure pyrethroids, and 138 sprayed pyrethroid organophosphate mixtures, and 768 (92-1%) complained of abnormal facial sensations, mainly burning and tingling which emerged as initial symptoms in 88-6% of them. These symptoms usually developed within four hours after the beginning of spraying and readily disappeared within 24 hours (table 2) . Systemic symptoms (dizziness, headache, fatigue, nausea, and loss of appetite) were more frequently seen, but were minimal. Only 10 spraymen who developed significant systemic symptoms and showed listlessness or muscular fasciculation were diagnosed as having mild acute pyrethroid poisoning (table 3) . These comprised four cases of acute deltamethrin poisoning, four of acute fenvalerate poisoning, and two cases induced by deltamethrin DDVP mixture (the subjects had normal blood cholinesterase activity). They all recovered within two to four days. In this study, the prevalence of occupational acute pyrethroid poisoning was 0 31 % in subjects exposed to pyrethroids and 0 38% in cotton growers exposed to pyrethroid and organophosphate mixtures.
Effects ofprevious exposure to pyrethroid There were 2131 cotton growers in this study who had been exposed to pyrethroids previously between 1982-8. Among them, 696 spraymen had related symptoms in this survey and 58-8% of them were found to have had similar symptoms during previous exposures; they had all recovered satisfactorily in two days without any sequelae. In the rest of the 1435 spraymen without any symptoms in this study, only 9-5% of them had had symptoms during previous exposure. The difference between the two groups was significant (p < 0-01). (table 4) , because the air concentration of deltamethrin at the breathing zone in cotton spraymen was much lower but the urinary excretion rate was higher than that in subjects engaged in dividing and packaging deltamethrin.9 Therefore, dermal contamination of pyrethroids seems to be of greater importance to the cotton farmer than air contamination and the minimisation of dermal exposure during spraying should be the priority in the prevention of acute pyrethroid poisoning in cotton farmers. In the meantime, the strategies of education for improving the knowledge, attitude, and practice of pyrethroid use by cotton farmers as well as the promulgation of regulations and precautionary guidelines for safe handling of pesticides are obviously important and necessary. 
